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Force and Motion 


Motion in one direction 
Aal 5 ola] å AS yal) — AS yall g 8 sil 
ESTA TUTTA aur ga p 24S pall 
The motion:-it is the change of object's position as time passes according 


to the location of another object. 
Uca CS yall gl opiate g) ards hi À sual) AS ya line 
The path of a moving object may be straight, curved or combination of each. 
dal g olai g aides JaÀ 845 pall £1 gil Jou) 
- Simplest type of motion: motion in a straight line in one direction. 
o Jiul 9l ule odg — CALAN g) aLa dl as AD tal s olati (Lá JUI As ja wins 
G.R: Train motion is considered from motion in one direction: Because it moves 
forward or backward, but it doesn't move upward or downward. 
aall AS ja ali g Cina gl aaa Aris 1 Anas ie ull 
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Speed 


is a physical quantity which is used to describe and measure the motion of object, 
vc99Jl9 ADL ure! LAD Ac Jl sl aS psd] ($9 o Soc cn! dolgi 
The two factors necessary for the description of motion or speed 
1- The distance that covered by the motion 
2- The time taken by the moving body to cover this distance 
(Ae Cal c3) Cpa jl Stag A aout) gahi cil) ilal oh ; Ao pull 





Speed: 


it is the distance moved through a unit time 
Qa 9I ABLiwal) aii ; Ae paul) pula 


Sa & e 


WO KA 








CHAN ga pse alii Ae uud] GAII Cpe AY — Cpa 5 Ji Latin ala i ie pul 


G.R. the object's speed increases as time decreases to cover the same distance? 
Because so the speed of object is inversely proportional with time 





AS Cual] ga ot pe cua e pal) GI Cpe AGY — Ailai ala 3 Lanie ala 53 e yul 
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G.R. the object's speed increases by increasing the covered distance at constant 
time? 

Because 
distance 


so the speed of object is directly proportional with covered 





What the meant by 


1-A train covers a distance 240 km in two hours 

This means that the train moves with speed equals 120 km/h 
2- A car moves with speed 150km/h 

This means that the car covers a distance 150 km in one hour 
3- The speed of a car equals zero 

This means that the car is at rest aii Y 42s 


Problems 
1- Calculate the speed of runner who run 240 m in one minute? 





Measuring device of speed: Speedometer Xə | Measuring units of speed: (km/h) or (m/s). 
dc yall 


To change units from (km/h) to (m/s): x 5/18 To change units from (m/s) to (km/h): x 18/5 


The speedometer helps us in identifying the speed of the car 
directly áe pdl (old uà ensis alas 








id 
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UNIT 1 LESSON 


inds of speedáe sdi el gil 


1- Regular (uniform) speed “tial ås jl 


Regular speed 
Ay guia Aia 5 Cal Sá gle Ay guia êlo dt at B Lua] 


The car covered equal distances in equal periods of time 
Or it the change of object's position by equal distances at equal period of 
time. 


The Regular speed can be calculate 
from the relation 





d is the distance moved during a period of time t 


What the meant by 
]-An object moves at regular speed 400 km/h» 


This means that the object covers 400 kilometer each 1 hour 


Problems 
1- Calculate the distance covered by an object moves at regular speed 240 
km/h duríng2 hours ? 


d 
i v-— |= =v%Xt = = 
- em» 


2- Calculate the time needed for body moves at regular speed 50 km/h fo 
cover distance of 500km ? 


Solution|, * | = |, * |= 
t V 


sal) gl Aa laa Ayia} Cul à p Ay gluse j£ lila aua 
2- Irregular (non-uniform) speed 
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the change of object's position by unequal distances at equal periods of time. 
Or the change of object's position by equal distances at unequal periods of time 
Cap al) Sua 5) 5 pall Gans Lalita de aus AS pall auld Y 8 lull 
G.R: Car can't move with regular speed: due to the conditions of the road. 





Average speed (V) — total distance moved (D) 


total time (T) 





Average speed | v- — 


dia NI E game P. a guide aial) gahi il} Cuba Cual] E ges Lu Abas giall AS pull 
Average speed 


It the total distance covered by moving object divided by the total time taken to 
cover this distance 


What the meant by 


1-the average speed of a moving car is 40km/h 
This means that the total distance covered by the car divided by the total time 
taken to cover this distance equals 40 


A AB (y 9S3 AS yal) O18 aalt abba) Ae pul) Alas giall Ae paul! (e glut Lasis 
1- When the average speed of a moving body equals the regular speed , the 
motion is described as regular motion. 


Anil) As pull 


Relative speed 
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cig yall e Blu) As jal Baddi gaiil gh + Gal pall 
The person standing on the side of the road and he 
observes the speed of the moving cars (this person is 
called the observer). 





i) pall Aulo aval de pas Co Annal de ull 


Relative speed 


It is the speed of moving object relative to an observer 


(Bol JS — (8; dall p) cl pall Sa p rainy Agail) de ull Cuil 
Notices, 
Measuring relative speeds depends on the position of the observer 


Adi iml gk Anual B cual] Ae jaw GI hy all Gail & hy Gul pall g Agent A pall (uci! 

OP pull Cogs BAM gt Asa! Ae ull GLb is AI Byles olgil cadi (gb el jai 5 aa JSS cl pall -2 

CS pad! E gare gd gaill AS pull Gd co AI Bylaw olai) Case Bylaw Jal cid pall 3 

Position - (oran observe) | Relative speed observer |  — O O | 
| Observerisatrest — | | Relative speed = Real speed | 


Observer moves in same Relative speed = V3 (speed of car) — Wi (speedot | Real speed > Relative speed 
direction observer). 





Observer moves in opposite Relative speed = V3 (speed of car) + Wispeedor | Relative speed > Real speed 
direction observer). 


) _Problems 

— — What the meant by ??? 

1- The Relative speed of a moving object to an observer equals its real speed? 
This means that the observer is at rest 





2-The Relative speed of an object to moves at 70 km/h to an observer egual 100 
km/h? 

This means that the observer moves in the opposite direction to the moving object 
with a speed equals 30 km/h 


G.R. 


1- The moving car seems stable to an observer moves with the same speed and 
direction? 
Because the relative speed equals zero (V1-V2=zero) 


Questions on lesson 1 





X 
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2- the concept of motion is linked to the change of an object's .......... AS ........ passes 
according to the location of another object. 


3- The motion in a ........... line in ......... direction is considered the simplest type of motion. 
4- The path of a moving object may be .......... T or combination of each. 

5- The result of multiplying a speed of a moving object by time z.................... sss 
6- Speed measurement units are ............ sss OP asserere 

7- A car covers 80 meters in 4 seconds so, it moves at speed equals ............ 


8- A train which travels a distance of 360 km with regular speed 120 km/h needs 
— hours to cover this distance. 


9- When an object covers equal .................... At unequal periods of time so, ti moves with 
senes, Speed. 
10-A car moves with irregular speed , its average speed = ........... V sss 


11- When the average speed of a moving body equals the regular speed , the motion is 
described as .............................. motion. 


12-Blue car moves on road at speed 80km/h and green car moves in same direction at 
speed 70 km/h so the passenger in green color observe blue car move with 


BS ——— 


13- The measuring of relative speed depends on the ........................ 


Give reasons 
1 - the object's speed increases by decreasing time needed to cover certain distance? 


2 - we say that an object moves with regular speed? 


3 - a moving car seems to be at rest relative to rider of another moving car beside it 
with same velocity and direction? 





A 
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Compare between 


1 - regular speed and irregular speed ? 
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2 - regular and average speed? 


Problem 


A racer covered a distance 100 meters of straight track in 10 seconds then, he 
returned back walking he took 80 seconds to come back to starting point of running . 


Calculate the racers average speed : 
A: while running b: while returning c: during the whole trip. 
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Graphic representation of movine in a straight line 
(Ae jd y ASL!) Ail Sail cias cua ABT iil > lal) ua jl ga 
Alas A8: las AG ail] Ed caua y — Abend! eU egi 
Physicists use another mathematical relations like graphs and table. (G.R): In order to: 
1- Predict relation between physical quantities. 2- Understand practical results. 
3- Describe physical phenomena in easier way. 





Aletta Ae. sad, Hall ctas 


Graphic representation of regular (uniform) speed. 
eal Alii ja aiias Lad Aaliüall de pall (ijo jll- Ai all) ¢cilaall aj 
1- The (distance-time) graph for regular - uniform speed is represented 
by a straight line passing through the origin point 
Ce Hy sal 5 jl ga priina ha ahii de yall (ga jil- pall) illl eus jl 

2- The (speed -time) graph for regular speed at is represented by a 
straight line parallel to the time axis 

Hil gaal 5 jl sa priina ha SI jaia jie aual (Kye jlI- ASA) thal au jl 
3- The (distance -time) graph for object at rest is represented by a 
straight line parallel to the time axis 


d 
(d) (V) T 
LA (t) I— (t) — (t) 
Ratio d/t is constant. (G.R): As the speed remains constant as time passes. 


Speed = 0 of object at rest (G.R): Because there is no change in the distance. 
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Acceleration 
Qa SM Anais Áe pull 28 yb e pany Saa : Alaa 
e When speed of object changes, we need describe that by acceleration 
We use a physical quantity that expresses the change in the car's speed 


in one second. We call it “acceleration” 

maa Lall (Aplgill Go jua AHL! Ae pall) Apart fi laal) 6 SS i hall de ps ala ji nic 
When the car's speed increases by time ( initial speed < final speed ) the 
movement is described as "accelerating motion" or positive acceleration 


When the car's speed decreases by time ( initial speed > final speed ) the 


Li 


movement is described as “decelerating motion" or negative acceleration 


Acceleration: is the change of objects speed in one second. 
- Measuring units of Acceleration: (m/s?). 


Change in speed (A V) 


Acceleration (ades eee 
Time (At) in which change occurs 





This means that: 


Final speed (V5) = initial speed (Vj) 
Acceleration (à) — 
Time (At) 





The symbol ^ means change of any physical quantity 


Acceleration 
It is the value of change of an object's speed in one second 
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The measurement units of acceleration 
Acceleration units = meters/second ^ = m/s? 


What the meant by ??! 


1- An object moves with positive acceleration =5m/sec*? 
This means that the object's speed increase by 5m/sec each one second 


2-Abody moves with negative acceleration =-2m/sec*? 
This means that the object's speed decrease by 2m/sec each one second 


Problems 


1- A car (A) starts movement from rest and then its speed increases to 60 m/s 
through 5 seconds, while car (B) starts movement from rest and then its speed 
increases to 80 m/s through 10 seconds 

Which car of two cars is moving at greater acceleration? 


Solution 
V-V] 60-0 
Acceleration of car (A)= t = 5  -12m/sec* 
V,-V, 90-0 
Acceleration of car (B)- t = 10 =8m/sec? 


Car (A) moves with greater acceleration than car (B) 
(3/92) X5 Led Ll asi gila all (uà All ded Glas aie ; Aabi Ala 

Uniform acceleration 

An object starts its movement from rest and in a straight line 

Its speed record each 5 seconds 
‘Time(t)second — — /|0  |5 |10 |I5 |20 |25 380 _ 
Speed (V) meters/second |O — |10 |20 |30 |40  |50 |60 _ 
Observation 


The object's speed increase during movement 
The object's speed increase by 10 m/s every 5 seconds 


V,-Vi 10- 0 


The object's acceleration in the 1°" 5 sec= r = s :em/sec 
The object's acceleration in the 2" 5 sec= bea = "- = 2m/sec* 


That means acceleration remains constant 
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( X5 Jara 


a 


Uniform acceleration 


It is change of the object's speed by equal values through equal period of time. 
What the meant by ??!! 

1- A car moves at uniform acceleration =5m/sec?? 

This means that the speed changes with 10 m/s each second 





(V) (V) (V) 
(t) (t) ( 
Uniform positive Uniform negative Uniform speed 
Acceleration acceleration acceleration = 0 
G.R In a uniform speed acceleration = 0 - As there is no change in the speed 
O= Asl! de youll o S3 LAM Gye AS pall eas llla Laie 
O= Asilgall ie. pall cy SS hol jill andi jl eua ci gis anie 
Notice : 


When the body start moving from the rest So V, (initial) = O 
When the body stop — used brakes So V; (final) = 0 
When the body moving with uniform speed So acceleration = 0 





A 
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Questions on lesson 2 


1 - physicists use another mathematical relation like ................. and essi. To 
predict the relation between certain physical quantities. 


2 -the (distance -time) graph of an object moves at uniform speed is represented by a 


€——— . line passing through the ..................... point. 

3 - at regular motion, the distance is ................... . proportional with es. 

4 - the (speed-time) graph for motion at uniform speed is represented by a ................ Line 
parallel to the ................. axis. 


5 - when the distance is measured by meter and time by seconds therefore the measuring 


unit of speed iS unnn , While the measuring unit of acceleration is ss 
7 - when the car's speed increases, the movement is described as ......................-...... motion , 
while when the car's speed decreases the movement is described as .................. motion 


8 - if the body moves from rest so, its initial speed equals........................ 
9 - Acceleration is the change of object's slm one iesus 
10 - Acceleration (a) = scs M time (^ f) 


11 - Acceleration increases if the object's speed .............................. by fime , while it 
decreases if the object's .................... decreases. 


12 - when an object moves with deceleration motion, this means that ifs se 


Speed is greater than ifs .................. speed. 
13 - Uniform acceleration is the change of objects sil... by equal values 
Through ................. periods of time. 


14 - the graph for an object moving with regular acceleration is represented by 
o. ON the vertical axis and es. ON the horizontal axis. 


Choose fhe correct answer: 

1 - distance -time graph for an object moves at uniform speed is a esesseecsccsecreeeiee es 
A: straight line parallel to time axis. B. curved line 

c. straight line passing through the origin point d. zigzag line. 


2 - when an object's speed increases , the movement is described as s... 





U 
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A: uniform speed, b. decelerating motion. C. zero acceleration 
d. accelerating motion. 


3 - the amount of change in speed at a unit fime determine ............ s 
A: velocity b. displacement c. distance d. acceleration. 


4 - acceleration measurement UNITS are e 
A: meter /sec b. meter.sec c. meter/sec* d. mefer.sec 


5 - a car moves at speed 25 m/sec , then its speed changes to 60 m/sec , after three 
seconds so, the acceleration by which the car moves is. — 
A: 10 m/s b. 10 m/s c. 20 P d. 30 m/sec 


6 - the ratio between final speed and initial speed for an object moves with accelerating 
MOHON ÍS e 
A: more than 1 b. less than one c. egual 1 d. egual zero. 


7- when the final speed of a moving ob = is less than its initial speed, therefore the 
object motion is described as . = 

A; uniform speed. B. accelera ting ! mo afin c. decelerating motion d. uniform 
acceleration. 

Write the scientific term: 

1 - the graph for regular motion at uniform speed which is represented by a straight line 
passing through the origin point. 


2 - the amount of change in body's speed ín a second? 


3 - the change of the object's speed by equal values through equal periods e time? 


Give reasons for: 
1 - when the driver of a moving car use the break , we describe the car's movement as 
decelerating motion? 


2 - the body which moves with acceleration can't moves at regular speed? 
3 - the object which moves at uniform speed, its acceleration equals zero? 


Problems: 
A car starts moving form rest on a straight road, after 4seconds the speed becomes12 m/s 
, calculate the acceleration of the car? 





U 
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Physical quantities 


Aaa cilia g Aut cua ul aibi sil] caua aud 
(A... AA As al] J gall — ALS) Ja8à Us fade å xa Lgl a jb: All) Eilas 
1 — Scalar physical quantities 
It is the physical quantity that has magnitude only and has no direction. 


; 


Scalar physical quantities Its measuring unit 
Kilogram (kg) 

Length Meter (m) 

Speed m/s or km/h 

Time Second or hour 

Energ Joule 

Temperature °C or F 


(.....Aiall Ae ual) -5 gill — Algal!) (gala y U Jake AB jaa Laici] a jy : Aga tall citys 
2 — Vector physical quantities 
It is the physical quantity that has magnitude and direction. 


Vector physical quantities Its measuring unite 
Acceleration m/s 

Force Newton 

Velocit m/s 

Displacement Meter 

Weight 


| 


Newton 
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Distance and displacement 


A gi Agaa ALA Cpe jail] aat! led) lall gh oh ilal 

Distance 
It is the actual length of the path that of a moving object takes from the 
start point to the end point. 

CBS gl ouia ga Cys actions hi padl Jyh (LA dal SI 

Displacement 
It is the length of the shortest straight line between two positions (( primary 
and final postion)) 






Distance 


Displacement 
A Figure (12): Difference between distance and displacement. 


Comparison between distance and displacement. 


Points of comparison Displacement 


Determined by Magnitude only Magnitude and 
direction 


Its kind Scalar quantit Vector quantit 
Meter or kilo meter Meter or kilo meter. 


e Distance and Displacement are equal: If object moves in a straight line in one direction. 


e Displacement is zero: If start point is end point. 
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it is the rate of change of displacement. 
Or 
It is the displacement covered in one second (unite time) 


North 





(60m/20s) 
b n West | 


South 


(30m/30s) (30m/10s) 





The body moved from a to d 
Distance: from (a) to (b) then (c) and (d) 
&Distance = 30 + 60 + 30 = 120 meter 


Displacement: from (a) to (d) = direct (Shortest) straight line 


between first and last points 
&Displacement = 60 meter in eastward direction. 


it the average speed = 120/60 = 2 m/s distance / time 
iithe average velocity= 60/60= 1 m/s displacement / time 
Comparison between the speed and the velocity 
| Points | |  Sped S| Velocity  ——  — 





covered in a unit time covered in a unite 
time. 
direction. 
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Its kind 
m/s or km/h M/s or km/h 


e Cheetah: One of the fastest animals, its speed about 27 m/s 


Ada gM QUaSy Aa 55 a b oll Ayes eic! — eG ll olatly de pall aut Ll 
(23S) 358 5 digas Cla yl) lail use yes Lari) 


Science, Technology and Society: 


G.R: Pilots take in consideration the velocity and direction of wind: To calculate the 
amount of fuel necessary to complete the trip. 


Questions on unit 1 


Complete the following statements: 
14-Physicists use another mathematical relation like ................ And sss... TO 


predict the relation between certain physical quantities. 

15-At regular motion, the distance is . ene Proportional with ... 

16- The — time ) graph for nifi a uniform speed is renresenied Ju a 

RN line parallel to the ............. Axis. 

17- Tf the ~~ moves from rest so, its initial speed equals ... 

18- Acceleration is the change of object s ................ in one. — 

19-When an object moves with deca eraning nui. this means s that is. ... Speed is 
greater than its ................... speed. 

20- Uniform acceleration is the change of object's ............... by equal values 
through ......................... Periods of time. 

21-The graph for an object moving with regular acceleration is represented by 

.. On the vertical axis and ........................ on The horizontal axis. 

22- All physical quantities are classified into two types which are ................ 

23- eesseeses IS The quantity that identifies it and is enough to identify 
magnitude only. 

24- Time is measured in .................., while .......................is measured in kilogram. 

"aa m Is the actual length of object's path form the .............. point to the 
end one. 

26- Velocity is a ..................... physical quantity and is measured in ............................ 


A; 
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27- Average velocity = .................. "T 


28- The displacement is moident QS 2s. Quantity , while density is considered 
physical quantity. 

29- sss IS the value of displacement at a unite time and it is a se 
Quantity. 


Choose the correct answer: 


P o—— . Is a physical quantity that is identified by magnitude only. 
a. velocity b. acceleration c. speed d. force. 


a. ‘length b. speed. C. temperature. d. weighf. 
tr ———— . Is a vector quantity and its measuring unit is meter. 
a. distance b. displacement c. velocity d. force. 


4- when an object moves in a direct straight line in one direction, therefore 


a. distance » displacement. B. distance = displacement. 

c. distance < displacement. D. displacement = zero. 

o E ee is considered from the fastest wild animals. 

a. wolf b. lion c. Cheetah d. Elephant. 

6 - measurement units of velocity iS ................ . 

a. m.sec b. m/sec c. sec /m d. m/sec” 

7 - the plane which flies against the wind direction ........... than that which flies 
in the same direction of wind. 

a. consumes more fuel b. takes longer time 

c. its speed increases d.a and b are correct 


write the scientific term for each of the following: 
10 - the physical quantities that include time , length and mass. 


11 - the vector quantity which is measured in meter/sec. 
12 - the measuring unit of displacement. 





U 
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13 - the measuring unit of velocity. ác Ma) à39V. cA; Sin ago 


14 - the displacement covered in one second. 


Give reasons for : 


10 - velocity and force are vector quantities. 


Zero. 


Compare between: 


5 - distance and displacement. 
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Unit (2): Lesson (1): Mirrors 4 nil Le A 
gile gha is Lasts dasa gll Gadd () & gall p.53.) 5 AUS ; e gulall iita ác Val öyle As Sin gigs 
Light reflection: phenomenon of light bouncing off in the same medium when it strikes reflecting surface. 


Incident light ray Light ray that falls on reflecting surface Reflected light ray | Light ray that bounces from the reflecting surface 
Incidence angle Angle between incident light ray and the normal | Angle of reflection | Angle between reflected light ray and the normal 


o Sled) ghall e (esae. tals co gina (LÀ 3 garllg piSriall g hla pleid — tsiy] Ay gh jada gå Ay gl o: liy Uii 
e Light reflection is governed by two laws: 
1- Angle of incidence = Angle of reflection. 
2- Incident light ray, reflected light ray and normal to reflecting surface at point of incidence all lie in one plane perpendicular to reflecting surface. 
3- yh = COSI = Ja hull 44 9) 3 OY Anu p uses gages bali} p een 
e G.R: Incident light ray which falls perpendicular on a reflecting surface, reflects on itself: As incidence angle and reflection angle equal zero. 
o (Bra — Agta) AS — Ay gua ; Ul pall £T gil 





Types of Mirrors 
Plane mirrors Spherical mirrors 
Convex minor 


Bl pall CS B gall sey = acl x3 — eal aac Spall apa — Ana gna — (Jila g Ulo QS AN) Ag pati Aliis; Ay giall b] pall å 5) ual! gailai 
5| pall cela & cod gat AS) ua 9 amall Cs Seal gl} aai eaa] 













Properties of image formed by a plane mirror: 





"- T Distance between object and mirror = | Straight line joining object and image is 
Erect | Virtual Reversed Image's size = object's size . . . . Mié 
i distance between image and mirror perpendicular to mirror's surface 
(laterally inverted) 
e apa 5] pall À iLa gai — As gSa CASS ile) als 
e G.r: Ambulance written converted: to appear correct in cars' mirrors in front of it. 
BSN Cpe gm LÀ e jall ge Aall — BSI Cpe (ASN e al uA 8 RAI 8 SI cya e 53 Gf slal gebaal : Ay SI) 8] fall 


Spherical mirror | : mirror, its reflecting surface is a part of a hollow sphere. 
Concave mirror mirror, its reflecting surface is a part of inner surface of sphere 





Convex mirror : mirror, its reflecting surface 1s a part of outer surface of sphere. 
cuan pa tilly — aa ASIAN e jai GY: Ay sia Sipe irla 
G.R: The stainless-steel spoon is considered a spherical mirror: As its inner surface is a concave mirror, while its outer surface is a convex mirror. 


C (Aall | ,À CALAN g aiall (68 slali gelali alal) Gela e ja 8] all QS LAM BSN 5S ya uA 81 yall 5 9S$ JS ja -] 4a Sil SÌ all asa Lia 
8) JAM slal) eral! Jua gii Abadi ga BÍ pal) Qued -3 — Gia ¢ ja 8] pall Gg ill BSN) ed Vda gà 5] Jal jS ciai -2 — 
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iba 8 sl Cua Ala; cg gall anal -7 F ial) gb Asc] aaia aras gl — 8 pedal) 8 Aad) aoa Adel 8 gull -6 
Sila e giia aY ; Ay pail) (ula e LEGS] (Sas zia 5) quell 
Concepts related to the spherical mirrors: 
Center of mirror curvature 
Radius of mirror curvature | : radius of sphere that mirror is a part of it. Or: distance between center of curvature and any point on surface. 
Pole of mirror 
Principal axis of mirror 
Secondary axis of mirror 
Focus of mirror : point of collection of ( reflecting light rays" in concave" — extensions of reflecting light rays" in convex"). 
Focal length of mirror 
Real image 


e hal daly jga Lyd — A gill gaali Cpe Luigi aae Gel Ay St) Lil pall US 
e Each spherical mirror has uncountable number of Secondary axis and only one Principal axis. 





e 5,535 ols Cu Sra (uiua! 5 gral TERTP- Elect) ; ó dell 8) jall PEU Juana 
e Audie assis 5S pall | ple hiladi pleidiol gall (s jl ge (aS By galls | ple bêla) elid 
e The image formed by the concave mirror: 


Path of incident ray Parallel to principal axis} Passing through the focus F | Passing through curvature centre C 


Path of reflected ray through the focus F parallel to the principal axis Reflects back on itself 


e The incident ray parallel to principal axis — it reflect through the focus 
e The incident ray pass through the focus — it reflect parallel to the principal axis 
e The incident ray pass through the center — it reflect on itself 
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e The cases of formation of images by the concave mirror: 


Object Very far distance after than radius center of curvature Between focus and center of Between focus a 
position (As: — curvature 


greater than focal length 
Image Real- dot (tiny) | Real - inverted - small Real - inverted - equal |Real - inverted — enlarged | Virtual - erect - magnified 
Property (diminished) (magnified) 


9 
o gA GURY — cal Ula) Ja ga Ska (48 (uasa) Cll gd ASSI BB ual Ayelet! gebaal — CALS ; 8 Rial B] yall lalai 





e Uses of concave mirror: 
- As a torch to reflect light - In front light of cars to reflect light - In shaving to get enlarged and erect image of face. 
- In solar oven - In aircrafts landing - In marine lighthouses. 


o 5 uma Ay paii Alina; Aptarall 5) pall 48 Ai Stall 5) ual! 


Image properties by the convex mirror Uses of convex mirror 
Erect - Virtual - Small - Used as side-view mirror in cars (G.R): As it forms an erect and smaller image for the way. 


- Suitable for shops. 


- Used in turning off the road 
© Ay QA Gilad) (Sail 8 rana Alina Ay pth By sua gS GY B Lud] 68 Aptarall 81 pall eA 
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The lens: It's a transparent medium that refracts the light and is limited with two spherical surfaces. 
o Illy (n ll 3 gal Ae Lua — Gig yal) ah A Cle Lall ghal — inhi cul a A laual) aA 


1- In medical eye glasses. 2- Person who fixes watches use a magnifier lens. 
Uses of lenses 


3- In wars, leaders use binocular | 4- In manufacture of projector, cameras, and magnifying lenses. 
ikia ue — åy XS (AA MI gaai Abs) gull oe gall Ad de — Cal EY) Sie AS uu g dass gll 8 dead) 8 Ra : Caecus FI gil 
e AS Aa B sali — 5 gall drone — Lal bY) aie iad jg oiiaii À Span ; Aptos 


| |  Comevelns |  Convxlns ——— 
Thin at center and thick at tips | Thick at center and thin at tips 


Effect on fall light rays 


Focus virtual Real 
ia s ja Anusall dag OIS ull BSI JS ja cot andi dag 15S JS ya -1 
Lia 5 ja Antal! GSi ui BSN hb Cual gà gil dab hued L3 leah) ga e gii iuil ciai i hii gh Aaa! oo well jS yall 2 — 
]- ee) gral) lae be Aantal Sil og JS pe Gs pag aioe so gill P gall -5 co uas] 3S yall S SE (o S ya Gs yey aia hal gal 
og call JS yall $$ yall Cay Alusa s coy gall teal 7 Fiia bag) calalatal gaai gf iaaa A iaa] ob Anda) gaai Abas +3 gull -6 


e Special concepts related to the lenses: 


Center of curvature of lens face : center of sphere, where this face is a part of it. 


: point inside lens lies on the principal axis in the mid distance between its faces. 


Optical center of lens 
Radius of curvature of the face of lens |: half diameter of sphere, where this face is a part of it. 


: straight line that joins between two centers of curvature of lens passing by optical center of lens. 





e Types of lenses: 





: any line passes by optical center of lens except principal axis. 


: point of collection of (refracted light rays in convex lens), or their extensions in concave lens. 


Focus of lens (principal focus) 
Focal length of lens : distance between focus and optical center of lens. 





G.R: Lens has two centers of curvature and two foci: because it has two circular surfaces. 

G.R: Thin lens has greater focal length than thick one: as radius of thin lens is bigger than that of thick. 

G.R: Image formed by convex lens can be received on screen: As it's a real image formed as a result of collection of refracted rays. 
G.R: Piece of paper can be burned by convex lens: Because convex lens converge and direct sunlight in a point (focus). 


e 5,535 | Us shy le) o ssa TERTP- m Flac) : Anasall Acad] À As AN] uua 
e JUSI co) (ua Y co penal 5S pall Gr I ple JL pád — lucy) gaali 6 jl ge puis 6) gulls | le Jai Ll] etidi 


The path of rays falling on the concave lenses: 


Path of theincident ray | parallel to the principal axis through the focus through optical centre of lens 





Path of the refracted ray through the focus parallel to the principal 


e The incident ray parallel to principal axis — it refract through the focus 
e The incident ray pass through the focus — it refract parallel to the principal axis 
e The incident ray pass through the center — it pass without refraction 
e padi iuli À 8 gall c; 9S3 caus 
o (Abi) Brae Ail) qual) gailai — 8 y'gull aie yya) Gilde — Cul! fie an aall -] 
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The cases of formation of images by the convex lens: 


Object aes Smaller than focal length 


At center of curvature After curvature center No image: refracted In front of lens 
EPGpdo Real- dot | Real - inverted - small | Real - inverted - equal | Real - inverted - enlarged rays are parallel. Virtual - erect - enlarged 
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e The image formed by the concave lens: virtual — erect - small 





o Aal Aaa Liha) abuse B La sun Cp Si ca sS Saal] — iail aL B aS) gun Cp 9Si ci sS] : (r8 cauaa] aiias 
o JU case Erle J Audall cup Ubi A 


Applications on lenses: used in: 
1- Telescopes: to form enlarged images for heavenly bodies. 
2- Microscopes: to form magnified images of tiny bodies. 
3- Making of medical glasses: to treat vision defects. 


o AG (ri Baal au25 ama P. Agi ADI aba YI soy nada! gaiil — Asa) p Lax Ax! acil Cual Asi e e gall sai: Aa Jl 


e The vision: 


- Light rays reflect from body to fall on eye. Light rays refract when passing through cornea then lens (convex lens). 
- Refracted rays are collected on the retina forming a small, real inverted image. 
- Diameter of eyeball 1s: distance between optical center of lens and retina. 
- To see clearly, image must be formed on retina. 
- Normal person can see clearly the: 
l- Near objects (at a distance not less than 25 cm). 
o 2- Far objects ( at distance up to 6 m). 
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Use of lenses to treat vision defects: Jua) - 4445!) age coe T Lais m 


DEBER Near object Far object Position of image | Eyeball diameter- convexity of eyelens | Correction by using 


[Increase Concave lens 


QR) uu A utl alal $ ) sali 


Short-sight Can't be seen In front of retina 


l Convex lens 
JA Jgh SER 
Long-sight | Can't be seen Behind retina 





e G.R: Vision defects occur: because eye cornea is not always convex or eye is not always spherical. 


Short-sightedness Long-sightedness 


Boso Kew objects can be seen clearly but far objects seem Far objects can be seen clearly but close objects aren't seen clearly 
distorted 


Image of far object fall in front of retina. Image of close object fall behind of retina. 


1- Increase eyeball diameter: thus retina is far away eye lens | 1- Decrease eyeball diameter: thus retina is close to eye lens. 
2- Increase convexity of eye lens: results smaller focal 2- Decrease convexity of eye lens: results more focal length 
Reasons length so, far rays collected in front of retina so, near rays are collected behind retina 
Austad) aad 526 — eall 5 S. a3 bat 5 Acad] caa Aa Cual] BS hed (uai 
e Call ooa (Rol Ge Cull Asi A e gati Liu Aue ; AB ua) luted! 
e Contact lenses: plastic lens, stick to eye cornea by eye fluid. 





e Science, Technology and Society: 
o Cl aue alic| dai 4 JM Aas gua ea — gil ) 9 alas] — Ay 93S Aila al e VI — cya pall — Cpl) aS eiua! : phali opal 
o GA cade ca iul Qa gal dI Jal: Zall 
Cataract disease 


Reasons: 1- Old age. 2- Illness. 3- Side effects of drugs. 4- Genetic readiness. 
Results: Difficulty of vision due to darkness of eye lens. 


Treatment: Surgery: to exchange eye lens with a plastic lens. 
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The Universe: Wide and extended space, contains all galaxies, stars, planets, moons, living organisms, and everything. 


inil Uu pLi A lee jot a gail) Gye Ae game ; 8 yall 
Galaxies: Groups of stars that rotate together in cosmic space by effect of gravity. 


agail) Cile. gaza ahii A gal od ta oy ATY (AGS r1 LY! iia) iaa JSG I AS game JS 
- G.R: Each galaxy has distinctive shape: due to harmony and order of groups of stars in it. 
- Galaxies gather in clusters. ( Syml (ye áe gapa ) all Sia JSG (8 p 5 9th Gl pall 
- Clusters: groups of galaxies in the space. 
- Our solar system belongs to "Milky Way galaxy". ALi Gs gl (Lil (dy dall 8 aca aut iuad AS gazal 


e In Milky Way galaxy: boal 5S. dya 2.523 ed guaill — (Small & al) cl da! e Atal — 5 yall Cheeta (8 ght BS) a gai 
- Large stars are in center. 
- Recent small stars are in spiral arms. 
- Sun is a star rotates around center of Milky Way galaxy. 


-paal Gall) ASA AN — (uiii! iy all ca caa 
e G.R: Milky Way galaxy is given that name: As it appears in the sky at night as a splashing milk. 
o Aiu (45312220) È bal JS ja dya 8231.5 8.153 943 guaill — Baal Cal dal e &Xi — lil gn. gi Sl 9$ S g aal! Ge (23S: paill AE gagali 
The Solar system: It's the sun and eight planets revolving around it. 


e The Solar system: is located 1n one the spiral arms of the Milky Way galaxy on the edge of the galaxy. 

e The Sun takes about 220 million years to complete one rotation around the center of the galaxy. 

e The Earth: It's the planet of life. (Je 8 4$ Hla) GS) 9S) cues uU Lua) (LR dd sal] ALL] pada — Sluall GS 9S (yz YI 
e We use Light year to measure distances in the far space between stars where distances are very large. 


o Aia À p pal) gaki iN) ilal i Ai giai Aina 
Light year; It's the distance covered by light in one year and it equals 9.467 x 10'* km. 


e What is meant by: 
- The distance between the Sun and a star is 3 light years: means that the distance between the Sun and this star = 3x9.467x10'*= 28.401x10'" km. 
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e Expansion of the universe: It's the continuous separation between galaxies. 

e G.R: Continuous Expansion of the space: Due to continuous motion of galaxies in the universe. 


© Qa js ABUA g SaLall el gil JS Aie eii ale Cy gle1 5000 Jud cias Jila i dai Ui (3 9S1) : aial nA] 44 ji 
Big Bang It's a massive explosion happened, since 15000 million years, resulted in it all forms of matter, energy and time. 
A pil) Silapa Crd) GLB) Sr gas Cpe (iba JES C SUA g anal] Coll eal aliall AAI clas Ilag foe peal Jei Gg GIS Ads gale 15000 (diga Sia 
Copal) Cabs ue Golly a gaily Cl acad! Lal Cual Gua s ll 5 a sali! co jlE 43 gS padtilly 
OR: It's the expansion of the universe and merging of atomic particles forming helium and hydrogen gases which produced galaxies, stars 
and the universe 


The Big Bang The process of expansion and changing of the gaseous ball components stared 
and it continues to this day 


[After explosion | Temperature was about 1000000 million degrees 
TAM The universe was formed containing 75% hydrogen and 25% helium. 
Our galaxy, the Milky Way, took its disc form 


- Universe was originated since 15 billion years. 
osiy Call dil gl Gam ood 9S) Mgt (ilg as tage Ab Gye i osl Ay Bi Cy gia Si apia garl LP gata gall los Gl Ai ga shall) CA]. gyl Jia 
33» (u$ JAM diaig las LAS cas Ja. gj laa h giaa OIS Cl gery Qa gill Cà gis Cd ge GI C) God Gieall Gy 9S! 4a ai 
Future of the universe 
Scientists have different theories about this subject. 


the opened universe theory the closed universe theory 


The scientists see that there is no definite end to the believe in see that the universe will stop expanding and will begin tc 











universe contract until it becomes very compact or very hot, preparing for a 
new Big bang. 





Lesson (2): The Solar System 
(Ja — el 9S cl Ladi! gl gi) cius 98 — ja] — Ta — Sh 9S 8. (OSV aal) uaill cya CSS Apai Ae gazali 
e The solar system consists of: Sun (represents 99%)- eight planets — Comets — Moons - Asteroids. 
e Solar system extends over 12 billion kms in space. stall å aS Goth 12 (ul os ata 
e Planets were originated since 4600 million years ago. ale ggh 4600 oa Glas Gs! ssl) 
o Lagin Aus] ja Qe LSS g ag S ci ute ucla ga byt da cual Cau. Cy iall 898 : Acad Gi gui Gg 


Newton's law of universal gravitation: 


force of attraction between two bodies is directly proportional to product of their masses and is inversely to the square of the distance between them. 
ET WT ela y] bla daas — AX cul jaa gl gaidi J gm CaS! SII Gl gd & bart "ET EN 





Gravitational force makes: 
1- Planets revolve around the Sun in fixed orbits. 
2- The matter of each celestial body remains firm. 
3- Quad Jya Cal de (uà Sl SN Gli gt E aia & ard coll 3 sll uA: 45S pall Gta! 5 98 
Central Gravitational force: It's the force that keeps the continuity of the planets rotating in their orbits around the sun. 
© Ig O93 OLANI — 035 032: Thay aall — La lad (ul cag Laa e Lanill Â gia s laal dS oa ME; Agile tag Y Eag Jila 
e What happens if: there is no attraction force: Earth will leave its orbit and float in a random fashion in the space leads to destruction of the Earth. 
e What happen if: the lift falls when wires are cut: you feel weightlessness. 
e What happen if: you are inside the lift falls fast: you feel that you are lighter in weight. 
e  (QsSl jeer cu AA 
e Theories about the evolution of solar system: 
e Solar nebular model: sun was surrounded by solar nebula (Gases: helium and hydrogen — Dust: iron, rocks and ice). 
olla) gall ule cols Asl de sascall GI( 1796 oS Y ) ainsi Aa bi cus yl 
A3 jga AS jui cul jg daga gaii Ga jai AT) js eaae S88 ya SII 5 jai (artll) uai gm ga Án sia AUR BUS Ge B e Qual à All de gagal Gils * o 
AS gazal caS| 9S Cai gS aaa g Cd ys Lana Ay je sijal aic caLaali] | eacus jh gt Quah OS AT galg 5.9 9S) ANSE septal) 388 $3 ual] 6 gf) AD cual k Ai Jya 


Qaae] 5S yall A Angibal) AST] SIS g c Aiea! 
It's a glowing gaseous sphere revolving around itself, from which the solar system was originated. 
l- Over the time, nebula lost its heat, so its size contracted and its revolving speed around itself increased. 
2- Under effect of centrifugal force. Nebula turned into a flat rotating disk and parts separated from it to form gaseous rings. 
3- The gaseous rings cooled down and frozen forming the planets of the solar system. The flaming mass in the centre formed the "Sun". 
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The crossing star theory: (Chamberlain and Molten): 


l- A huge star approached to the Sun and attracted it, which led to an expansion in a part of the Sun. 
2- This expanded part was exploded which led to formation of a great gaseous line and the Sun escaped from star's gravity. 
3- The gaseous line condensed due to attraction force, then it cooled forming the planets. 
CLAM e Jats aad Acad. Gye ass aail Xa Bi gi a al LATI 598 cus, Aaa dag gi SDS LES ads LAU aail gai t, guddi Gye ci AG gt pai a3 * 
AS) SN C gS a s Ay FE Agta Cy 98 pail Gy 
1- A star was rotating near the Sun. 
2- The star exploded due to huge nuclear reactions. This led to bombing of star's nucleus away from the Sun's gravity and a cloud of gas remained. 
3- Gaseous cloud cooled and contracted forming planets and attraction force of Sun controlled the orbits. 
& 
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The difference in the length of the day and year from a planet to another: 


Lui Som (9 31 8.592 agal Earth's day: aidi om (a NI 5) 92 4iu!) Earth's year: 


time taken by Earth to complete one rotation around its axis | time taken by Earth to complete one rotation around Sun 
Aridi J gm GS 9S1 (I 93 AS pang bad iai AIGA) Aaii CAT a gall; GAY GS 9S Cpe A Lal g à gall Jgh CASU 
coward) J gm CaS SS) Cyl gd AS pes — Cras g iS Si pus Alal) CARY Cati di} 


Factors affecting day length Factors affecting year length 


1- Radius of the planet. 1- Distance between the planet and the Sun. 
2- Planet rotation speed around axis 2- Planet rotation speed around the Sun. 








longest day: Venus longest year: Neptune | shortest day: Jupiter shortest year: Mercury 


paii] cihat ial ja paill d eua cy Stig La YI dai (8Ài Cá 31 ja Je yatdi "CPV BE CC 5 Sal) crests] ea gSuultil) : e LOI CLASS À AM aal Brey 
e The important instruments: 


1- The solar telescope: it forms a picture of the Sun. It works on reflecting the Sun rays to a mirror in a tunnel under the Earth's surface. 
sunlight is gathered, then separated into a solar spectrum by the spectrometer which shows the wave lengths of the Sun. 


JAU eai Y Aad) háit — A i IS aL SU Asia! 9 5 gua ( laxa Cita ja (45 O2 I ss 293 : Gt gSuuliill - Y 


3- Telescopes: rotating in orbits around Earth are better than that are been on the surface of Earth because: 
- They can see celestial bodies more clearly. - They catch rays that can't be able to penetrate the Earth's atmosphere. 
ahali RAT) ans Gg jai p Cá ai uA ca sS Sis 
Ex: Hubble telescope: Collects photos for the universe since millions of years to study evolution of the universe after Big Bang. 
iius (s SY) cas gs a. Jyt shail) Di. 


4- Spacecrafts: revolve around other planets to send discoveries. 
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e Types of cells: 
CAHN A aall g tial) — (aall g Aaa) alati LOLS — (GLa 8 AB ll ihal gdall) (ApS ali assl) Agta — LDA! Fl gi) 
1- Somatic cell: such as: (liver-skin-kidney) in the human and animals - ( root-stem- leaf) in the plants. 
2- Reproductive cell: such as: (testis — ovary) in the human and animals — (Anther-ovary) in plants. 
CURLY c gue gu dial — Ls gall eU aall (Aa siad] GLa) gaat) GL) naidi. Y 
- Testis: produce sperms. - Ovary: produce ova. - Anther: produce pollen grains. - Ovary: produce eggs. 
(Cale ea gag SI) Ail oll Balad) Lgs GY ASIA) aludil Gye Al gis 5) gill e 
e The cell nucleus 1s the responsible for cell division: Because it contains genetic material of living organism (chromosomes). 
224 g Ad] ca GAY) ci agia JS Cathe adiLa 982 coll ari a gan ga gS JS — Al gll Balall p oc giants Bl gill LÀ dad aca s aguigag Sl] e 
° (Chromosome: thread like bodies present in cell's nuclei and represent genetic materials of living organism. 
e Chromosome: consists of: 2 threads (chromatids) connected at point (Centromere). 
Cig - (Agi Sial Jaai Lil] atia (Jas) (5.5.53 Oan. Cpe Oi Aba g 8 JS — asthe $$ 2 JI Jhal ABS; uas inal) o 
° Centromere!: point of connection of 2 chromatids of chromosome during cell division. 
e Each chromatid consists of: DNA (which carries the genes that carry the genetic traits) - Protein. 
Cad! Jaang ager gag SU coils! Cy gSall 2069 gill mand e 
° DNA: nucleic acid, forms chromosomes that present in cell's nucleus and it carries the genes. 
23 ALL] LOAN 8 sted) Ciera 46. Apaadi LIAN À Cle gus gag Sl) tue e 

e Number of chromosomes in somatic cells is a diploid number (2N): 1 inherited from father, 1 from mother. 
e Number of chromosomes in gametes is a haploid number (N): male gamete (sperm) - female gamete (ova). 
e All somatic cells contain 46 chromosomes, while the gametes (sperms or ova) contain 23 chromosomes. 
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lypes of cell division: 


Mitoses — Mitotic 
Somatic cell Reproductive cell (gonads) 
living organism growth - Damaged cell compensation Gametes formation 


Cell passes before starting division by: Interphase: 1- To prepare for division through some important biological processes. 2- (DNA) duplicates. 





G.R: DNA duplicates: to make resulted cells have same number of chromosomes. 
(1) prophase | - Chromatin reticulum condenses - Homologous chromosomes are arranged in pairs, pair consists of 
- Spindle is formed 4 chromatids (tetrad) 


- Nucleolus and nuclear membrane disappear. 
- Crossing over: occuurs 


(Note): Spindle is formed from centrosome in animal cell, Its a phenomenon that takes place at the end of prophase 1, 
while from condensing cytoplasm in plant cell) in which some parts of two inner chromatids of each tetrad are 
exchanged to produce new genetic arrangements. 


(2) Metaphase | Chromosomes are arranged along cell equator fe 


(3) Anaphase | - Centromere splits so chromatids separate. (single) Each 2 chromosomes move away from each other towards two poles. 








- Spindle shrink: 
As two groups of separated chromosomes migrate to cell's poles 
(4) Telophase | - Spindle disappear Two cells are formed and each of them enters second meiotic division 


(adverse - Nucleolus and nuclear membrane are formed. and produce 2 other cells, each of them has half number of parent’s 
changes) - The cell divides into two new cells. chromosomes. 


$a a M CN 
contains same number of parent’s chromosomes. contains half number of parent’s chromosomes. 
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Importance of crossing over: 
It works on variation of genetic traits among members of same species, where it contributes in. genes exchanging between two homologous 
chromosome's chromatids and distributes them randomly in the gametes 


e Nanotechnology and cancer treatment: 


1- Discovering cancer disease: 
o loading proteins with Nano-molecules of gold and injecting them into the patient blood 
o Protein attach on the cancerous cell surface to monitor it through a microscope. 
2- Treatment of cancer: 
o Byusing Nano-molecules of gold: focusing laser to gold molecules which absorb the light and converts it into heat burn infected cells 
o Byusing developed micro scoping bombs: that penetrate the cancer cells and explode them. 
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Reproduction process | : biological process, where living organism produces new individuals of same kind and ensuring continuity. 








Asexual reproduction |: process by which living organisms produce new individuals with genetic traits identical to their parents. 


Tvpes of Asexual: 
Ly Sa) — allel) — Gay! Jia AAA Bae g CLUS) (8 ay] ASTA] (LASS g CS does jgira aL] gb Ge ; iil) Jay 
1- Binary fission: the cell divides by mitoses division giving two cells and parent cell disappear 
In: Unicellular protozoans (Amoeba- Euglena—Paramecium) — Simple algae — Bacteria. 
( gie g yaad) a GHI Sapte LEU s ( 8 ype) pad ie) AWA Stim g SUUS] A aas ay] AWN u$ ael a cu sS (Roda ce : ae ill AUI 
2- Budding: Produce new individuals by forming buds in parent cell 
In: Unicellular (Yeast) -Multiellular (Hydra- Sponge). 
8 patina Ui sS haii ai gals at all 
A bud grows and remains connected to the parental cell until it is fully grown then separates from it or remains to form a colony 
ilahi gan — ag pdiall JA gie — dil ja Da 9S Gok oe : iail- Y 
3- Sporogony (Spore propagation): Produce new individuals by forming spores. 
mE In: Bread mould- Mushroom - some algae. 
JA) SLL Li) gum (den y stati oy) Sas sull a gad eld c 4l jal tal gape ce pall o LS Gua c Lge ba giia oh 3a I (ia ged (ule Lil guai Cans 8 a8 gd aaa 
olgali Lus oll ye all Cpe e gle Ci ginal 
4- Regeneration: Ability of animals to compensate their missing parts, and the lost arm if has a part of central disc so, it forms a complete individual. 
In: Starfish 
) LAN s Aiuti Amu) Ca yl Hily giai (8. ILS ATA Ad] Á SL e Lane y! Alaul ss ig « 235 uli Ala (932 Gi pai SUS GULL Ca sco eet AUS) 
, D j gin Lali ail A pail AUSSI caai g « ey! calli Lala Agate $2443 GUL c Uy als (Age A513 


Vegetative reproduction: Vegetative organs without needing seeds by their vegetative organs and the cells (tissues culturing) in order to 


produce new plants very similar to the parent plant. Vegetative propagation in plants includes cell's mitotic division. 
(Cage) Cr AS ada dua) SLY Ce Aalide AI 5 caua afd a jl dst pre ge eut) 


Sexual reproduction: process by which living organisms produce individuals with genetic traits differ from parents. 

Sexual reproduction: depends on 2 processes: 1- Gametes formation. 45 sall ; $ Sall LASI Cp S 2- Fertilization e! 
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combination of male gamete and female gamete to form zygote, which contains normal number of chromosomes of living organism. 


Zygote!: cell produced due to fertilization and it contains complete number of chromosomes of living organism. 


